ESTECH Co., Ltd.
Rm. 1015, Warld Wenture Center Il

426-5, Gasan-dong, Geumcheon-gu,
Seoul, 163-803, Korea

Test Labaratory: ESTECH

CH661 LEFT TILT-ZSCAN

TEL: 82-2-867-3201
FAX: 82-2-867-3204

Diate/Time: 0223/06 11:43:28

DUT: MG100MGL00e MG100d; Tyvpe: BAR TYPE; Serial: XXX

Conmmmication System: GSM1900; Frequency: 1820 MHEzDuty Cycle: 1:3.3
Medivum parameters used: = 1880 MHz; 5= 1.38 mho/m; g, = 39.6; p = 1000 kg'm®

Fhantom section: Left Section
Measurement Standard: DASYS (High Precision Assessment)

DASYY Confipuration:

» Probe: ET3DVE - SM1750; ConvF(3.14, 3.14, 5.14);, Cahbrated: 2006-01-24

014
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0,00

Interpolated SAR (xy,z 10)
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Sensor-Surface: dnmm (Mechanical And Optical Surface Detection)
Electronics: DAES Sn%51; Calibrated: 2004-04-28
Phantony SAM MIC 12000he; Type: SAM MIC 18000Hz; Semal: TP-1263
Measurement 3W: DASY4, V4.2 Buld 44; Postprocessing SW: SEMCAD, V1.8 Bumld 112
Temperature : 22°C, Humddity - 48%
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ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: B2-2-867-3201
426-5, Gasan-dong, Geumcheon-gu, FAX: 82-2-867-3204
Seoul, 163-803, Korea

Date/Time: 02/23/06 15:15:06
Test L aboratory: ESTECH
CHS12 BODY
DUT: MGI00MG100e MG100d; Type: BAR TYPE; Serial: X3X

Conmumication System- GSM19040: Frequency: 18502 MHzDuty Cycle: 1:8.3

Meditn parameters used (interpolated): £= 1830.2 MHz: ¢ =1 40 mho/m; £, =51.7; p= 1000
]r:g-'n.13'

Phantom section: Flat Saction

Measurement Standard: DASY Y (High Precision Assessment)

DASYS Configuration:

Probe: ET3DV6 - SM1750; ConvF(4.54, 4 34 4 54); Calibrated: 2006-01-24
Sensor-Surface: dmm (Mvechanical And Optical Surface Detection)

Electromcs: DAE3 Sn551; Cahibrated: 2004-04-28

FPhantom- SAM MIC 12000hz Type: SAM MIC 1B00MHz; Semal: TP-1263
Measurement SW: DASTA, V4.2 Buld 44: Postproceszmg SW: SEMCAD, V1.8 Buld 112
Temperature - 23 C, Humudicy - 47%

Area Scan (41x61x1): Measurement end: de=15mm. dy=15mm
Eeference Value = 13.7 Vim; Power Dnift = 0.006 dB
Maximum value of SAR (interpolated) = 0.567 mW/'g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=3mm dy=>3mm dz=3mm
Reference Value = 13.7 Vim: Power Drift = 0.006 dB

Maximmm valoe of SAR. (measured) =0.566 mW/g

Peak SAR (extrapolated) = 0,780 Wikg

SAR(I g} =0.526 mW/g
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ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: B2-2-867-3201
426-5, Gasan-dong, Geumcheon-gu, FAX: 82-2-867-3204
Seoul, 163-803, Korea

Date/Time: 0272306 14:52:04
Test Laboratory: ESTECH
CH661 BODY
DUT: MGL00MG100e MG100d; Type: BAR TYPE: Serial: X3NX

Conmumication System: GSM19080; Frequency: 1820 MEz Dury Cycle: 1:3.3
Medium parameters used: f= 1850 MHz, o= 152 mho/ny; £, =31.6; p= 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYY (High Precision Assessment)

DASYY Confipuration:

Probe: ET3DVE - SN1730; ConvF(4.54, 454, 4.54), Calibrated; 2006-01-24
Sensor-Surface: dnom (Mechanica] And Optical Surface Dietection)}

Electromics: DAES Sn$51; Calibrated: 2004-04-28

Phantom: SAM MIC 18000bz; Type: SAM MIC 18000Hz; Senal: TP-1263
Measurement SW: DASY4, V4.2 Buld 44: Postprocessmg SW; SEMCAD, V1.8 Bmld 112
Temperature : 23'C, Humudity ; 47%

Arvea Scan (41x61x1): Measwrement gnd: dx=15mm, dy=15mun
Feference Value = 14 Vo, Power Dnft = 0.1 dB
Maxirmm valoe of SAR (nterpolated) = 0350 mW'g

Loom Scan (3x5x7)/Cube 0: Measurement grid: de=3mm. dv=53mm d==5mm
Eeference Value = 14 Vin Power Dmft = 0.1 dB

Mararmmm value of SAR (measored) = 0336 mW/g

Peak SAR (extapolated)=0.795 Wikg

SAR(L g} =0.516 mWig

-13.5

0 dBE =0.556mW g



ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: B2-2-867-3201
426-5, Gasan-dong, Geumcheon-gu, FAX: 82-2-867-3204
Seoul, 163-803, Korea

Date/Time: 02/23/06 15:39:33
Test L aboratory: ESTECH
CHS10 BODY
DUT: MGI00MG100e MG100d; Type: BAR TYPE; Serial: XK

Conmmmication System- GEM1900: Frequency: 1909 3 MHzDuty Cycle: 1:8.3

Median parameters used (interpolated): £= 1909.8 MHz: ¢ =136 mho/m; .= 31 .5, p= 1000
]r:g-'l:u3'

Fhantom section: Flat Section

Measurement Standard: DASY Y (High Precision Assessment)

DASYS Configuration:

Probe: ET3DVE - SM1750; ConvF(4.54. 4 34 4 54); Calibrated: 2006-01-24
Sensor-Surface: dmm (Mechanical And Optical Surface Detection)

Electromcs: DAE3 Sn551; Cahibrated: 2004-04-28

Fhantom- SAM MIC 12000hz Type: SAM MIC 1800MHz; Senal: TP-1263
Measurement 3W: DASYA V4 2 Bunld 44; Postprocessmg SW: SEMCAD, V1.8 Buld 112
Temperature - 22 °C, Homadity - 47%

Area Scan (41x61x1): Measurement end: dx=15mm dy=15mm
Eeference Value = 13.4 Vim: Power Dnft =-0.0005 dB
Maxinm value of SAR (interpolated) = 0,457 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=5mm dy=53mm dz=3mm
PReference Value = 13 4 Vim: Power Drift=-0.0003 4B

Maxinmm valoe of SAR. {measured) = 0430 mW/g

Peak SAR (extrapolated) = 0,676 Wikg

SAR(I g) =0.422 mW/g
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ESTECH Co., Ltd.
Rm. 1015, Warld Wenture Center Il

426-5, Gasan-dong, Geumcheon-gu,
Seoul, 163-803, Korea

Test Labaratory: ESTECH

CHS12 BODY-ZSCAN

TEL: 82-2-867-3201
FAX: 82-2-867-3204

Date/Time: 02/23/06 15:15:06

DUT: MG100MG100c MG100d: Tvpe: BAR TYPE; Serial: XXXX

Conmmmication System: GSM1900; Frequency: 18502 MHz Duty Cycle: 1:8.3
Medivmn parameters used (interpolated): £= 1850.2 MHz; o= 1 49 mho/m; .= 31.7; p= 1000

kgm®

Phantom section: Flat Section
Measurement Standard: DASYY (High Precizion Assessment)

DASYS Configuration:

o Probe: ET3DVE - SN1730; ConvF(4.54, 4,54, 4.34); Calibrated: 2006-01-24

nog

0.0

nm

000

Sensor-Surface: dnm (Mechanical And Optical Surface Detection)
Eleciromes: DAE3 Sn551; Calibrated: 2004-04-28

Fhantony SAN MIC 12000{he; Type: SAM MIC 18000Hz; Senal: TP-1263
Measurement SW: DASY4, V4.2 Build 44; Postprocessing 3W: SEMCAD, V1.8 Buld 112
Temperature : 23°C, Huomadity - 47%

Interpolated S AR (xy,z.10)
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ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: B2-2-867-3201
426-5, Gasan-dong, Geumcheon-gu, FAX: 82-2-867-3204
Seoul, 163-803, Korea

Date/Time: 02/23,/06 16:08:12
Test Laboratory: ESTECH
CHS512 BODY-GPRS
DUT: MG100AIGI00c MG100d; Tvpe: BAR TYPE; Serial: XXX

Commmmicanion System: GEM1900; Frequency: 18502 MHz Duty Cycle: 1:4.13
Medium parameters used Emrerpnlated} £=18502 MHz: o =1 496 mho/m: g =317 p=1000

l:g-m
Phantemn section: Flat Section
Measurement Standard: DASYY (High Precision Assessment)

DASYS Configuration:

» Probe: ET3DV6 - SN1730; ConvF(4.54. 4 54 4.54); Calibrated: 2006-01-24
Sensor-Surface: dnm (Mechanical And Optical Surface Detection)

Electmomics: DAER Sn551; Calibrated: 2004-04-28

Phantom- SAM MIC ISDDMhz Type: SAMMIC 1800MHz; Serial: TP-1263
Measurement SW: DASYY, Va2 Buld 44; Postprocessimg SW: SEMCAD, V1 E Build 112
Temperature : 2373, Hu.u:nu:h.ru 48

Area Scan (41x61x1): Measurement grid: dx=15mm. dy=15mm
Eeference Valne = 13.1 Vim: Power Dntt=0.0 4B
Maimmim value of SAFR. (interpolated) = 0,307 mW/g

Zoom Scan (5x5xT)/Cube 0: LMeasurement gnid: dx=5Smm . dyv=>mm. dz=Smm
Reference Value = 13.1 Vim: Power Dnft = 0.0 dB

Mazomnim value of SAF. (measared) = 0.503 mWig

Peak SAR (extrapolated) = 0.686 Wikg

SAR( gy =0.465 mWig

-10_4

0 dB =0.503mWz



ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: 82-2-867-3201
426-5, Gasan-dong, Geumcheon-gu,  FAX: 82-2-867-3204
Seoul, 163-803, Korea

APPENDIX D : Calibration Certificates



Schrmid & Partner Engineering AG s E e a g

Zeughausstrazse 43, 0004 Zurich, Switcerland
Phone +41 1 245 8700, Fax +41 1 245 8770
imo@speag.com, httpienawiwy speag. com

IMPORTANT NOTICE
DIPOLE TRANSPORTATION CASE

Important Note:

Please use only this suitcase for any future dipole transportation!

s p 8 2 g
Schmid B Pannar Erginasring AG

Zeughausstrasss 43, B008 Purleh, Switrarand
_F‘hcn_r. +61 T 245 9700, Fax 4471 7 248 G779
infol speag.com, htpwwiw smeag.com

Schmid & Partner Engineering AG

June 2003




Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Federal Offica of Metrology and Accreditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recoanition of calibration certificates

Schweizerischer Kalibrierdienst
Service suisse d'élalonnage
Servizlo svizzero di taratura
Swiss Callbration Service

Calibration procadure(g)

Calibration date:

QA CAL-D5.w6 ; _
Calibration procedure for dipole validation kits

January 27, 2005

Condition of the calibrated item I Tolerance:

Cafibration Equipmant used (METE critical for calibeation)

This calibration cerificate docurnants the traceability io nationsl standarnds, wihich realize the physical units of measurements (31).
The messurements and the uncertaintias with confidence probability are given on the following pages and are part of the cerificats,

All calibrations have been conducted in the closad |laborataory facility: anvironment temparature (22 + 3)°C and humidity < T0%.

Primary Standards o # Cal Date (Calibrated by, Cadificate No.) Echeduled Calibration

Powar meter EFM E442 GBE3T4807T04 12-0ct-04 (METAS. Mo. 251-004129 Oet-05

Power sensor HP 4814 Usar2e2raa 12-0ct-04 (METAS, MNo. 251-00412) Oet-05

Referenca 20 dB Attenuator SN: 5086 (20g) 10-Aug-04 (METAS, No 251-00402) Arg-05

Refarence 10 48 Attenuator Sh: 5047.2 (105 10-Aug-04 (METAS, Mo 251-00402} Aug-05

Reference Frobe ET30DVE Sh 1507 26-0061-04 (SPEAG, Mo. ET3- 1507 _OGtos) Ct-08

DAE4 SN &0 07-Jan-05 (SPEAG, No: DAE4-601_Jan05) Jare06

Secondary Standards o# Check Date (in house) Scheduled Check

Power sgnsor HP 84814 MY 41082317 18-0Dct-02 (SPEAG, in housa check Oct-03) In house check; Oct-05

RF generator RAS SML-03 100608 2T-Mar-(k2 (SPEAG, in house check Dec-03) In house chack: Dec-05

MNetwerk Analyzer HP B753E US37300585 54206 18-0ct-01 (SPEAG. in houss check Nov-04) In house check: Nov 05
MName Function Signature -

Callbrated by: Judith Malker Leboratory Techrician e ig ,

Approved by: Katia Pokovic Techmical Manager

This calibration cerificate shall not be reproduced except in full without witten aporeval of the laboratony,

ksgued: January 31, 2008

Cerificate No: D1200V2-5d058_Jan05

Page 1 of &



Calibration Laboratory of
Schmid & Parlner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

§  Schweizerischer Kalibrierdienst

c S wice sulsse d'étaionnage
Servizio svizzero di taratura

S  swiss Callbration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Acereditation Service is one of the signatories to the EA
Multilateral Agresment far tha reesgnitian of calibretion cortificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, “|EEE Recommended Practice for Determining the Feak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate

related to human exposure to electromagnetic fields from mobile phones (300 MHz -3
GHz), July 2001

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures statad in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR tfor nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR result.

Certificate No: D1900V2-5d058_Jan05 Page 2 of 6



Measurement Conditions

DASY system configuration, as far 8s nol given on page 1.

DASY Version DASY4 V4.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution ix, dy = 18 mm
Zoom Scan Resolution dx, dy, dz =5mm
Fraguency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameaters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (220+0.2)°C 30.6+6% 1.45 mho/m £ 6 %
Head TSL temperature during test (218+0.2)°C —- e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL condition
SAR measurad 250 mW input power 9.81mW /g
SAR normalized normalized to 1W 39.2 mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 38.3mW /g £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mWW inpul power 512mW /g
SAR normalized nomialized to 1W 206mW /g
SAR for nominal Head TSL parametars ' normalized to W 20.0 mW | g £ 16.5 % (k=2)

' Comection to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Cerificate No: D1800V2-5d058_Jan05

Page 3 of 6




Appendix
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5460+ 390
Retum Loss -248dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) [ 1203 ns [

After long term use with 100W radiated power, only a slight warming of the dipcle near the feadpoint can be measured.

The dipole is niade of standarnd semingid coasial cable, The center conductor of the feeding line is directly connasted to the
second arm of the dipole. The antenna is therafore short-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 19, 2004

Certificate No: D1900V2-5d058_Jan05 Page 4 of 6



DASY4 Validation Report for Head TSL
Date/Time: 01/27/05 13:23:28

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d058

Communication System: CW- 1900; Frequency: 1900 MHz;Duty Cyele: 1:1
Medium: HSL 1900 MHz;

Medium parameters used: = 1900 MHz; ¢ = 1.45 mho/m; & = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY 4 Configuration:
« Probe: ET3DV6 - SN1507; ConvF(5.2, 5.2, 5.2); Calibrated: 24.01.2002
. Scnsor-Surface: 4mm (Mechanical Surface Detection)
s+ FElectronics: DAE4 Sn601; Calibrated: 07.01.2005
+ Phantom: Flat Phantom 5.0; Type: QDOOOPS0AA; Senal: 10U1;
« Measurement SW: DASY4, V4.4 Build 13; Postprocessing SW: SEMCAD, V1.8 Build 133

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.2 mW/g

Pin = 250 mW; d = 10 mm/Zoom Scan 2 (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=5mm,
de=5mm

Reference Value = 90.2 Vim; Power Drift = 0.0 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) = 9.81 mW/g; SAR(10 g) = 5.12 mWig

Maximum value of SAR (measured) = 11.1 mW/g

dB

0dB=11.1mW/g

Cerificate No: D1900v2-5d058 JanD5 Page Sof 6



Impedance Measurement Plot for Head TSL

2¥ Jan ZEBS 1182733
t SHR.E96 BOE HHz

CHL 514 [T - {254,570 93360 37950 pH

‘I

SPM 420009 208 HHE

CENTER 1 SDE.008 282 ftHz

Certificate No: D1900V2-5d058_Jan05 Page 6 of 6



Calibration Laboratory of
Schimid & Partner

Engineering AG
Zeughaussirasse 43, B004 Zurich, Switzerland

5 Schweizerischer Kalibrierdienst

c Service sulsse d'élalonnage
Servizio svizzero di taratura

S  gwiss Calibration Service

Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108
The Swiss Accraditation Service is one of the signatories to the EA
Multilataral Agraamant for tha racagnition of calibration cortificates

Client

Objest

Calibration procedurais)

Calibeation date:

Condition of the calibrated item

This calibration cerificate documants the traceability to natlorial standards, which realize the physical units of measurements (S1).
This sk iramants and the uncertsniss with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: snvirsnment temperature (22 £ 3)°C and humidity < 70%,

Calibration Equipment used (METE critical for calibration)

Primary Standards ID i Cal Date {Calibrated by, Cedificate No.) Scheduled Calibration

Power mesls EPM E442 GBIT4E0T04 12<0ct-04 {METAS, No. 251-00412) Oct-08

Powar sersar HP 84814 US3T2ee763 12-Oct-04 (METAS, No. 251-00412) Oct-05

Reference 20 0B Aftenuator SN: 5086 (20g) 10-Aug-04 METAS, No 251-00402) Aug-05

Reference 10 ¢B Attanuator SN: 5047.2 (10r) 10 Ausg-0d (METAS, Ra 251-00402) Aup-05

Refarence Probe ETADNS SN 1507 2E-Oci-04 (SPEAG, Mo. ET3-1807_Oict(4) Oct-05

DAE4 ‘SN B01 07-Jan-05 (SPEAG, No. DAE4-601_Jan05) Jan-Dg

Secondary Standards io# Check Date (In houss) Scheduked Check

Power sensar HP 84814 MY41002317 160102 (SPEAG, In housa check Oct-03) in house check: Oct-05

BF generator R&S SML-03 100608 27-Mar-02 (SPEAG, in house check Dec-03)  In house check: Dec05

Metwork Analyzer HP 8753E US37300505 54206  18-Oct-01 (SPEAG, In house check Now-04)  In house check: Nov-05
Mame Functicn

Approved by

Issued: February 25, 2005

Thls callbranon cerifcates siaEll not De reprodue sxcepl i Tl withoul wililen sppoval of e aboatony.

Certificate No: D835V2-475_Febos Page 1 of &



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, B004 Zurich, Switzerland

s Schweizerischer Kallbrlerdienst

{.: Sarvice suisse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

fccredited by the Swiss Federal Office of Metrology and Accreditation Accraditation No.: SCS 108
The Swiss Accreditation Sarvice I% one of the signatories fo the EA
Multilateral Agreement for the recognitinn of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

CENELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radicfrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.
SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate MNo: DB3SVZ-475_Febls Page 2 of 6



Measurement Conditions

DASY system configuration. as far as not given an page 1.

DASY Version DAEY4 V4.5
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Area Scan resolution dx, dy = 15 mm
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and caloulations were appliad,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 41.5 0.90 mhoim
Measured Head TSL parameters {(220+£0.2)°C 42226% 0.91 mho/m % 6 %
Head TSL temperature during test (Z20+0.2)°C s —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 250 m\W input power 225mW/g
SAR normalized nunmﬁzaé“t-n W 9.00 mWig
SAR for nominal Head TSL pararmeters nomalized to 1W 9.02 mW /g 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 148 mW ig
SAR normalized normalized to 1W S82mWig
SAR for nominal Head TSL parameters ' normalized to 1W 5.93 mW /gt 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter "SAR Sensitivifies”

Certificate No: D835V2-475_Febo5

Page 3cf B




Appendix
Antenna Parameters with Head TSL

Impedance, transformad to feed paint 52402400

Return Loss -28.7 dB

General Antenna Parameters and Design

Electrical Delay {one direction) | 1.384 ns

After long term use with 100W radiated power, only 2 siight warming of the dipole near the feedpoint can be measured.

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is thersfore short-circuited for DC-zsignals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG

Manufactured on Mevember 15, 2002
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DASY4 Validation Report for Head TSL
Date/Time: 24.02.2005 12:21:57

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D335V2 - SN475

Communication System: CW-835; Frequency: 835 MHz;Duty Cycle: 1:1

Medium: HSL 900 MHz;

Medium parameters used: f= 835 MHz; o = 0.9]1 mho/m; &, = 42.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
s Probe: ET3DV6 - SN150T: ConvF(6.24, 6.24, 6.24}; Calibrated: 26.10.2004
»  Sensor-Surface: 4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 07.01.2003
¢ Phantom: Flat Phantom 4.9 Type; QDUOP49AA; Serial: 1001;
+  Measurement SW: DASYA, V4.5 Build 17; Postprocessing 8W: SEMCAD, V1.E Build 144

Pin = 250 mW; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.43 mW/g

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
de=5mm

Reference Value = 54.1 V/im; Power Drift =-0.011 dB

Peak SAR (extrapolated) = 3.27 W/kg

SAR(I g) = 2.25 mW/g: SAR(10 g) = 1.48 mW/g

Maximum value of SAR (measured) = 2.44 mW/g

e Z

0dB =244 mWig

Cartificate No: DB35V2-475_ Febls Pagab5of 6



21 Feb 2005 12:18152
[HO S44 1 U FE 1152414 6 ~-2.9935 ¢ 80967 oF 235,009 800 MH2

o

CENTER 635000 B8O MHz SPAN 4000600 000 WAz
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Schmid & Partner Engineening &G s e a
e
Zaughaussirasse 43, 8O0 Lusich, Switzerland
Phone +41 1 245 5700, Fax +41 1 2458779
infol@spesag cam, htpiihwwew speag.com

IMPORTANT NOTICE
USAGE OF PROBES IN ORGANIC SOLVENTS

Diethylene Gycol Monobuthy Fther (the basis for liquids above | GHz), as many other organic
solvents, is a very effective softener for synthetic materials. These solvents can cause irreparable
damage to certain SPEAG products, except those which are explicitly declared as compliant with
organic-sol vents.

Compatible Probes:
- ET3DVé6

- ET3DVGR

- ES3DVx

- EX3DVx

- ER3DV6

- HIDV5

Important Note for ET3DV6 Probes:
The ET3DV6 probes shall not be exposed to solvents longer than necessary for the
measurements and shall be cleaned daily after use with warm water and stored dry.

8 p & o3 0O

Schimid 2 Partnar Enginetring AG
Zoughausetraass 43, 8004 Zurich, Switzettand
FPhore +41 1246 9700, Pax <41 7 J45 5175
Infuilapes gcom, hitpiwa s poag.com

Schmid & Partner Engingering AG

Technical Note 01.06.15-1A October 2003
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Calibration Laboratory of gm

. g Schweizerischer Kallbrierdienst
Schmid & Partner

c Sarvics suisse @élalonnage

Engineering AG Z Servizio swizzera di taratura
Zsughausstrasse 43, 8004 Zurich, Switzartand "‘ﬁ 8  swiss Callbuation Service
Accredited by the Swiss Federal Office of Metrology and Accraditation Accreditation No.: SCS 108

The Swiss Accreditation Sarvice |5 one of the signatories 1o the EA
Muititateral Agreemant for the recognition of calibration certificates .

Calibration date:

Conaition of the calibrated fiem

This csibration cerificais documents the tracesbility to nafional standands, which realize the physical units of messurements {31
Tha massuramants Gnd the uneedainiies with aonfidanes probkabillty are given on the folowing pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facllity: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (METE critical for calibration)

Primary Standands |D# Cal Dats {Calibrated by, Certificate Mol Scheduled Calibration
Power mater 44198 (3841 203874 3-Mexy-05 (METAS, Mo, 251-00466) Meay-06

Pawer gensor E44128 My 495277 S-Many-05 (METAS, No. 251-00488) May-06

Powes sansar E44126, LY 1498067 3-May-05 (METAS, Mo, 251-00466) Mry-06

Refarance 3 0B Aftenuator SN: S5054 [3c) 11-Aug-05 (METAS, No, 251-00488) Aug08

References 20 48 Alonualar SN BE0EE [208) SMey 08 (METAS, Kin 981046T) WEy-Of

Refarence 30 df Atlenusior SN: 85129 (308} 11-Aug-06 (METAS. No. 251-00500) Aug-D6

Riafierenics Probe ES30V2 Sh: a01a 2-Jan-06 (SPEAG, Mo, ES2-3013_Jan06) Jana7

DAE4 SM: B54 2700105 (SPEAG, Mo, DAE4-554_0ciD5) Dct-06

Secondary Standerds o Check Date (n house) Schedulad Check

RF ganerator HP BE4EC LiS3642001700 4-AUg-B9 (SPEAG, In Tolse check Nov-05) In house check Nov-07
Matwork Analyzer HP 87538 USITIHNEES 18-06-01 (SPEAG, In house check Now-05) I house check: Nov 06
Calbrated by

Approved by:

This calibration cerlificate shall not be reproduced excapt in full without written approval of the labeeatony.

Cartificate No: ET3-1750_Jan04 Page 1 of 8



Calibration Laboratory of S Schweizerischer Kallbrierdienst

Schmid & Partner i Service sulsse ditalonnage
Engineering AG e Sarvizio svigzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand e ;",R;‘w‘“‘ Swiss Calibration Service
G T
Accredited by the Swiss Feceral Office of Metrology and Accreditaticn Accraditation No.; SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.Z sensitivity in free space

ConF sensitivity in TSL / NORMxy,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization & 4 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) CENELEGC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:
s MNORMzx,y,z: Assessed for E-field polarization $ = 0 (f < 900 MHz in TEM-cell; f= 1800 MHz:
R22 wavequide). NORMx,y,z are only intermediate values, i.e.. the uncertainties of
NORMx.y.z does not effect the E*-field uncertainty inside TSL (see below ConvF).

« NORM(fx,y,z = NORMx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4 2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

+ DCPx,y.z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on powsr measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close fo the boundary. The sensitivity in TSL corresponds to
NORMz,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4 4 and higher which allows
extending the validity from 50 MHz to + 100 MHz.

« Spherical isotropy (3D deviation from isoiropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

s Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip {(on probe axis). No folerance required.

Cerificate Mo: ET3-1750_JanC6 Page 2 of &



ET3DVE SN:1T50 January 24, 2006

Probe ET3DV6

SN:1750

Manufactured: September 27, 2002
Last calibrated: February 24, 2005
Recalibrated. January 24, 2006

Calibrated for DASY Systems
(Mote: non-compatible with DASY2 system!)

Cerificale No: ET3-1750_Jan08 Fage 3of @



ET3DVE SN:1750 January 24, 2006

DASY - Parameters of Probe: ET3DV6 SN:1750

Sensitivity in Free Spac:e‘“‘ Diode CcmpressiunE
NormX 169 +101%  pVAVImMY DCP X 95 m\V/
NormY 173 £104%  pVAVImY? DCP Y 95 mV
Norm?Z 166 +101%  pVAVIm) DCP Z a5 m\/

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect
TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3T mm 4.7 mm
SAR,, [%] Without Comaction Algorithm T7.B 4.2
SAR, [%] With Correction Algorithm 0.0 0.2
T5L 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 37T mm 4.7 mm
SARL, [%] Without Correction Algorithm TA 4.1
SARL, [%] With Correction Algorithm 0.1 0.3
Sensor Offset
Probe Tip to Sensor Center 2.7 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
cormesponds to a coverage probability of approximately 95%.

* The uncertainties of Morma, Y Z do not affect the E-fiald uncartainty inside TEL {sea Page &),
B M umarical linearization paramatar: uncersinty not required.

Certificate No: ET3-1750_Jan06 Page 4 of 9



ET3DVE SN:1750 January 24, 2006

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-flald: £ 6.3% (k=2)
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ET3DV6 SN:1750 January 24, 2006

Receiving Pattern (¢), S = 0°

f= 600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22

{ [ —o—30 MHz
& | =100 MHz
=3 —— BO0D MHz
5 —— 1800 MHz
w

= 2500 MH2

] L] 120 180 240 300 360
¢ [l

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET3DV6 SN:1750 January 24, 2006

Dynamic Range f(SAR;c.4)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET3DVé SN:1750 January 24, 2006

Conversion Factor Assessment

=000 MHz, WCLE RO (head) f= 1750 MHz. WGLS R22 (head)
T B = e
35
30 350 -
; 25 4 ; 20.0 -
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E 15 E
< g 10.0 -
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05 5.0 4
ELIJ | | | .-‘“'- D.U i | 1 T ':" LiL] -..-.-_._._:_:__
a 20 40 60 o a0 a0 &0
z[rmim] zimm]
~8—Analyical  —o—Measuremants —o— Analytical  —0— Maasuremants

f[MHz] Validity [MHzI°  TSL Permittivity Conductivity Alpha Depth  ConvF Uncertainty

835 +50/+100 Hoad 415+5% 080+5% 089 1.76 6.57 £ 11.0% (k=2)

200 + 50+ 100 Head 415+5% 087+5% 034 185 644 = 11.0% (k=2)
1750 +50/+160 Head 401+5% 137 +5% 058 1.89 529 £11.0% (k=2)
1900 +£50/+ 100 Head 40.0£5% 140:5% OE3 158 5.14 + 11.0% (k=2)
1950 +50/+7100 Head 40.0+5% 140£5% 068 158 500 +11.0% (k=2)
200 +50/+100 Body 55.0+£5% 1.05:5% 046 212 BT £ 11.0% (k=2)
1800 £50/+100 Body 53.3z5% 1.5215% 064 240 4.54 £11.0% {k=2)

© Tha validity of £ 100 MHz only applies for DASY v4.4 and higher (sea Page 2). The uncertainty is the RSS
of tha ConvF uncertalnty at callbration fraguency and the uncertainty for the indicated frequency band.

Certificale No: ET3-1750_Jan0s Fage Bolg



ET3DVE SN:1750 January 24, 2006

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dE]

I“i.m—ﬂ.ﬂﬂ B-0.50-0.60 W-0E0-040 M-040-0.20 B-030.000
| B0.00-0.20 WO-040 D040-060 EO60-0.80 MWO8-1.00 [

Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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